The purpose of this study was to develop a brief instrument, the Feelings About genomiC Testing Results (FACToR), to measure the psychosocial impact of returning genomic findings to patients in research and clinical practice. To create the FACToR, we modified and augmented the Multidimensional Impact of Cancer Risk Assessment (MICRA) questionnaire based on findings from a literature review, two focus groups (N = 12), and cognitive interviews (N = 6). We evaluated data from 122 participants referred for evaluation for inherited colorectal cancer or polyposis from the New EXome Technology in (NEXT) Medicine Study, an RCT of exome sequencing versus usual care. We assessed floor and ceiling effects of each item, conducted principal component analysis to identify subscales, and evaluated each subscale's internal consistency, test-retest reliability, and construct validity. After excluding items that were ambiguous or demonstrated floor or ceiling effects, 12 items forming four distinct subscales were retained for further analysis: negative emotions, positive feelings, uncertainty, and privacy concerns. All four showed good internal consistency (0.66-0.78) and test-retest reliability (0.65-0.91). The positive feelings and the uncertainty subscales demonstrated known-group validity. The 12-item FACToR with four subscales shows promising psychometric properties on preliminary evaluation in a limited sample and needs to be evaluated in other populations.
Introduction
As of July 2017, genomic tests are available from over 700 laboratories in the USA for over 5000 disorders (BGeneTests,2 017). Information from genomic tests is potentially valuable for decision-making about disease surveillance and prevention, early detection, and treatment (NIH Research Portfolio Online Reporting Tools (RePORT) 2013). For example, individuals who inherit alterations in major colorectal cancer susceptibility genes have approximately a 50-100% lifetime risk of developing colorectal cancer (Gryfe 2009 ). However, the utility of genomic tests and sequencing in clinical care has raised a variety of concerns about the potential psychological effects of such results on both patients and their family members who might also be at risk. Evidence thus far on the psychological consequences of acquiring genetic information is inconclusive. A meta-analysis found that among participants undergoing predictive genetic testing for BRCA1/2 mutations, distress among carriers increased shortly after receiving results and returned to pre-testing level over time, while distress among non-carriers and those with inconclusive results decreased over time (Hamilton et al. 2009 ). A systematic review of genetic testing for Huntington's disease, hereditary breast and ovarian cancer, familial adenomatous polyposis and spinocerebellar ataxia found that both carriers and noncarriers showed decreased distress after testing, with greater and more rapid decrease among non-carriers (Broadstock et al. 2000) . A recent systematic review in Huntington's disease found no association between genetic test result and psychological impact and there were fluctuations in levels of distress for carriers and non-carriers alike (Crozier et al. 2014) . In children, serious adverse psychological outcomes were uncommon (Wakefield et al. 2016) . Most studies reported no significant increase in anxiety, depression, or distress among carriers, while some reported intrafamilial distress, discrimination, and guilt/regret (Wakefield et al. 2016) . Additionally, there are oftentimes concerns about discrimination in employment and access to health insurance, especially when the inherent identifiability of genomic information is considered (Apse et al. 2004; Bombard et al. 2009; Penziner et al. 2008) .
As clinical genomics progresses, it is important to understand the psychological consequences for patients receiving genomic test results in a variety of clinical settings. Two instruments have been developed and validated specifically for genomic testing: the Psychological Adaptation to Genetic Information Scale (PAGIS) and the Multidimensional Impact of Cancer Risk Assessment (MICRA) (Cella et al. 2002; Read et al. 2005) . The PAGIS was developed to assess the psychological impact of genomic testing in a wide range of conditions (Read et al. 2005) . It has 26 items and five subscales: non-intrusiveness, support, self-worth, certainty, and selfefficacy (Read et al. 2005) . The initial items were generated from a literature review and a focus group of the staff of a genetics clinic and one parent of a child with a genetic condition (Read et al. 2005) . The scale was then validated in a sample where 4% of all 323 respondents learned about disease risk through genomic tests (Read et al. 2005) .
The MICRA was developed to specifically assess the positive and negative psychological effects of receiving genomic test results in cancer patients. The items were constructed from a literature review and brief interviews with experts and patients (Cella et al. 2002) . The final 25-item questionnaire contains 21 questions to be completed by all respondents and four questions conditional on factors such as parenthood status, test result, and cancer diagnosis (Cella et al. 2002) . The MICRA was validated in a sample of 158 women with varied breast and ovarian cancer status, BRCA1/2 status, and family history of breast cancer (Cella et al. 2002) . Three subscales were identified in the validation: positive experiences, distress, and uncertainty, and the MICRA total scale and subscales were found to have good psychometric properties in the setting of high-risk cancer susceptibility (Cella et al. 2002) .
In the era of patient-centered research, the very limited patient input in the construction of items has limited the content validity of PAGIS. The MICRA was developed for the specific context of genomic testing in cancer and cannot be used in other disease areas without formal adaptation and validation. Other psychosocial questionnaires commonly used in the genomic testing setting are measures of psychiatric symptoms and may lack sensitivity to the unique issues raised by genomic testing, such as uncertainty due to inconclusive test results and concerns about the implications of test results for family members. In addition to addressing these gaps, a shorter instrument was desired for incorporation alongside other assessments in genomic studies and patient care. The purpose of developing the Feelings About genomiC Testing Results (FACToR) was to design a brief, sensitive, and patient-centered instrument that can be used to measure the psychological impact of receiving genomic test results in a wide range of clinical conditions.
Materials and Methods

Sample for Analysis of Measurement Properties
Following approval from the University of Washington Institutional Review Board, the study sample for the validation of the FACToR was drawn from the NEXT (New EXome Technology in) Medicine Study, a randomized controlled trial designed to evaluate the effect of whole exome sequencing (WXS) on (1) the speed of reaching a genomic diagnosis, (2) patient burden due to genomic testing, and (3) testing costs in genetics clinics. Potential participants in the trial were identified from screening all adult patients referred for genomic evaluation for hereditary colorectal cancer and polyposis (CRCP) at the University of Washington Medical Center Genetic Medicine Clinic or the Seattle Cancer Care Alliance. Patients who were referred to the medical genetics clinic and indicated for Lynch syndrome screening were eligible for inclusion in the study. Upon completion of the baseline study visit, consented participants were randomized to either the control arm with usual care testing or the intervention arm, which included WXS and usual care testing.
During the 1-year follow-up after randomization, participants completed two clinic visits and seven surveys that were administered either online or through postal mail, according to their preference. At the first clinic visit, participants returned to the clinic or called in to be unmasked to their randomization assignment and receive the results of their clinical CRCP genomic test. Participants randomized to the WXS arm also received CRCP-related findings from WXS at this visit. At the first clinic visit, incidental findings identified by WXS that were not related to CRCP were not returned to the participants. Two weeks after the first clinic visit, participants of both arms were sent a survey that included the Veterans RAND 12 Item Health Survey (VR-12) (Kazis et al. 1990 ), the Generalized Anxiety Disorder 7-Item Scale (GAD-7) (Spitzer, Kroenke, Williams, & Lo, 2006) , the Brief Patient Health Questionnaire Mood Scale (PHQ-9) (Martin et al. 2006 ), a five-item version of the Mental Health Inventory (MHI-5) (Berwick et al. 1991) , one question on satisfaction with genomic testing, a survey on preferences for genomic testing, and the FACToR. Two weeks after completing the first survey, the last 30 participants enrolled were asked to complete the FACToR again for the evaluation of the instrument's test-retest reliability. We used data from the surveys 2 weeks after the first clinic visit and data from the 30 participants who completed the FACToR again 2 weeks after to assess the psychometric properties of the FACToR. Since the FACToR (and the MICRA) specifically refer to the impact of genetic test results, a pre/post comparison design was not possible.
Preliminary Item Pool
The preliminary item pool of the FACToR was derived from the MICRA (Cella et al. 2002) . We reviewed existing instruments that focus specifically on psychological responses to genomic information in any disease area and identified the MICRA as one of the most commonly used. One of the strengths of the MICRA is its ability to examine the impact of specific information and more nuanced outcomes. Although the MICRA was developed specifically for cancer genomic testing, many of its items are potentially relevant for genomic testing beyond cancer. Furthermore, the MICRA's development process included an adequate sample of patients from the target population in their concept elicitation, which provided evidence for the content validity of the instrument. Lastly, modifications of the MICRA were most commonly used in the Clinical Sequencing Exploratory Research (CSER) consortium of which this project is a part (Gray et al. 2014) . We followed the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) guidelines on content validity in eliciting concepts in focus groups and assessing respondent understanding in cognitive interviews (Patrick et al., 2011 (Patrick et al., , 2011 .
Focus Groups
We conducted two focus groups among patients who had been tested for a hereditary colorectal cancer predisposition at the University of Washington Genetic Medicine Clinic. The goal of conducting these focus groups was not to reach complete saturation of concepts, but to identify additional salient concepts not covered by the MICRA. We recruited individuals both with and without colorectal cancer and those who received a positive, negative, or inconclusive result from a genomic test to maximize variation in testing experience. In total, 12 individuals participated in one of the two focus groups with one consisting of individuals who obtained an informative genomic test result and the other of individuals who obtained an uninformative result. Two experienced qualitative researchers led the focus groups and explored participants' perceptions of genomic tests. From the results of these focus groups, we added two items, concern that genomic testing would affect employment and positive experience from improved ability to plan for the future. We deleted MICRA item #9 BWorrying about my risk of getting cancer [or getting cancer again if you have ever been diagnosed with cancer],â s this question may not apply to areas other than prognostic genomic tests. Detailed descriptions of the methods and results of the focus groups are available in the Online Appendix.
Cognitive Interviews
We conducted six semi-structured cognitive interviews with Bthink-aloud^and Bprobing^techniques to refine the language and further assess the comprehensiveness and relevance of the instrument's content relative to the patients' experience. Similar to the focus group sample and the validation sample, the cognitive interview sample was recruited at the University of Washington Genetic Medicine Clinic. Patients interviewed ranged in age, cancer status, and type of genomic test results. The cognitive interviews informed several substantive changes to the items. First, we replaced Bcancer^with Bdisease^to make the questions applicable in not only cancer populations but also individuals with other diseases. Second, we rephrased the items as questions to improve comprehensiveness. Third, we changed the responses from frequency to intensity to measure impact and better align with patients' experience. Fourth, we increased the number of response categories from four to five to allow for greater variation in responses. Lastly, we changed each occurrence of Btest result^to Bgenetic test result^to be more specific. We also probed for redundancies in the questions but did not identify any question that clearly warranted deletion. Detailed descriptions of the methods and results of the cognitive interviews are available in the Online Appendix. By the end of the development process, the preliminary item pool for the FACToR consisted of 26 items (Tables 2  and 3 ). Items 1-18 apply to all respondents; items 19-22 apply to only those who have discussed their genomic test results with their family members; items 23 and 24 apply only to those who have children; items 25 and 26 apply only to those who have been diagnosed with cancer. Respondents are asked to indicate how much they had each specific feeling in the past week by circling one answer for each question: not at all (0), a little (1), somewhat (2), a good deal (3), or a great deal (4).
Measures
The VR-12, the GAD-7, the PHQ-9, and the MHI-5 were administered as construct validation measures alongside the FACToR in the NEXT Medicine Study. These scales were selected because they were the standard and widely used tests of anxiety and depression and have been used in the context of genomic testing. The VR-12 is one of the most commonly used health-related quality of life instruments (Kazis et al., 1990) . It has 12 items that comprise two scales: role limitations due to physical problems and role limitations due to emotional problems (Kazis et al., 2004) . Scores on either scale can be standardized so that it ranges from 0 to 100, with a higher score indicating better health and a mean score of 50 for the U.S. general population (Selim et al., 2009 ).
The GAD-7 is a 7-item anxiety scale that identifies probable cases of generalized anxiety disorder (GAD) and assesses its severity (Spitzer et al., 2006) . A total score, ranging from 0 to 21, is calculated by summing scores from individual items. A higher total score indicates greater severity of anxiety (Spitzer et al., 2006) . A cut point of 10 or greater on the GAD-7 has high sensitivity and specificity in identifying cases of GAD (Spitzer et al., 2006) . Cut points of 5, 10, and 15 can be interpreted as representing mild, moderate, and severe levels of anxiety on the GAD-7 (Spitzer et al., 2006) .
The PHQ-9 is a 9-item mood scale that identifies probable cases of major depression and measures its severity (Kroenke et al., 2001) . A total score, ranging from 0 to 27, is calculated by adding scores from individual items; a higher total score indicates greater severity of depression (Kroenke et al., 2001) . A cut point of 10 or greater on the PHQ-9 has high sensitivity and specificity for identifying major depression (Kroenke et al., 2001) . Cut points of 5, 10, 15, and 20 can be interpreted as representing mild, moderate, moderately severe, and severe depression, respectively (Kroenke et al., 2001) .
The MHI-5 is the 5-item mental health scale of SF-36® (Ware & Gandek, 1998) . A total score is calculated by summing scores from items that ask about negative feelings and reversed scores from items that ask about positive feelings. The total score is then often transformed into a value ranging from 0 to 100 using a linear transformation. Therefore, a higher score on the MHI-5 indicates worse mental health. The scale was not originally developed with cut points for mental health disorders; however, subsequent studies have suggested that a cut point of 76 or greater can be used to identify common mental disorders (Berwick et al., 1991; Kelly et al., 2008; Rumpf et al., 2001) .
Statistical Analysis
Descriptive statistics (i.e., frequencies, means, standard deviations [SD] , and 95% confidence intervals [CI]) were used to summarize the sociodemographic characteristics, CRCP history, and baseline functioning of the participants of the validation study. Descriptive statistics of item-level responses were used to evaluate evidence of floor or ceiling effects (≥ 85% respondents choosing the lowest or the highest response category) as well as missing data. Principal component analysis (PCA) with varimax rotation was conducted to extract subscales from the FACToR items. Cronbach's α coefficient was calculated to assess the internal consistency of each subscale of the FACToR. One-way ANOVA was used to evaluate the known-group validity (discriminant validity based on characteristics of the respondents or some known group) of each subscale. Pearson's correlation coefficients between the FACToR's subscale scores and scores from the other mental health instruments administered in the trial were calculated to assess the construct validity. Intraclass correlation coefficients (ICCs) were calculated to evaluate the test-retest reliability of each subscale. Items that measure positive feelings were reversely scored in the analyses of reliability and validity so that a higher score indicated greater impairment. All statistical analyses were conducted in R (Version 3.4.0).
We hypothesized that the FACToR items can be grouped into similar subscales as the MICRA: positive experiences/ feelings, distress/negative emotions, and uncertainty. In addition, the two items on the concerns for health insurance status and employment status would form a distinct subscale that measures privacy concerns. We further hypothesized that the FACToR subscales that measure positive feelings and negative emotions would be weakly correlated with generic measures of anxiety and depression, as generic measures might not be sensitive enough in this specific context, while the subscales that measure uncertainty and privacy concerns would not. Table 1 presents the sociodemographic characteristics, colorectal cancer history, and baseline functioning of the participants in the validation sample. The mean age of the study population was 53.4 years (SD: 13.2). Fifty-eight percent of the study sample were male. The majority were white, currently married, have children, college educated, employed, insured, and had an annual income higher than $50,000. Thirty-six percent had been previously diagnosed with colorectal cancer. At baseline, the study population had a mean score of 45.9 (SD: 12.6) on the VR-12 physical component, 50.6 (SD: 8.5) on the VR-12 mental component, 3.6 (SD: 4.1) on the GAD-7, 3.9 (SD: 4.1) on the PHQ-9, and 77.3 (SD: 16.0) on the MHI-5.
Results
Validation Sample
At the first clinic visit, 12 (10%) participants received a test result from either usual care test or whole exome sequencing test that indicated a pathogenic or likely pathogenic variant (positive), 25 (20%) received a test result that indicated a Variant of Unknown Significance (VUS, an inconclusive result), while 85 (70%) received a result that did not indicate either type of variant (negative). Baseline characteristics did not differ significantly between participants receiving different types of genomic findings.
Data Quality
In the evaluation of distributions of responses, seven items demonstrated floor or ceiling effect in either the positive or the VUS group (Table 2, Table 3) : #4, #6, #7, #12, #14, #16, and #18. Among these, item #18 was retained because concern about employment was shown to be an important concept in the focus groups and cognitive interviews. Item #6 was also retained so that there would be at least three questions that measure negative emotions. Item #11 was excluded because such difficulty could be due to negative emotions, a lack of information regarding screening and prevention, or concerns Living with a partner 6 (7.1) 0 (0) 0 (0) 6 (4.9)
Widowed 3 (3.5) 2 (16.7) 1 (4.0) 6 (4.9) 3 0 (0) 0 (0) 0 (0) 0 (0) 4 0 (0) 0 (0) 0 (0) 0 (0) regarding access to or coverage of disease screening and prevention. The language of item #14 was also ambiguous and can be interpreted either positively or negatively. Items #19-26, only applicable to certain subgroups of patients, were set aside from this validation. The level of missingness of the remaining 12 items (Table 4 ) was low: the overall missingness was approximately 5%.
Principal Component Analysis
In PCA with varimax rotation, four distinct and definable clusters of items were isolated and labeled (Table 4) : negative emotions (#1, #3, and #6), positive feelings (#2, #5, #13, and #17), uncertainty (#8, #9, and #10), and privacy concerns (#15 and #18). All factor loadings were greater than 0.6 except for #3 on negative emotions (factor loading: 0.36; Table 5 ).
Scoring
A summary score for each subscale of the FACToR was calculated by adding scores from individual items in that subscale. For items that measure positive feelings, scores were first reversed before being summed into a total score. Therefore, the range of total score was 0-12 on the negative emotions subscale, 0-16 on the positive feelings subscale, 0-12 on the uncertainty subscale, and 0-8 on the privacy concerns subscale, all with a higher score indicating greater functional impairment.
Internal Consistency
All four subscales had good internal consistency: the Cronbach's α coefficients were 0.66 (95% CI: 0.55-0.77) for the negative emotions subscale, 0.78 (95% CI: 0.71-0.84) for the positive feelings subscale, 0.72 (95% CI: 0.64-0.8) for the uncertainty subscale, and 0.70 (95% CI: 0.61-0.79) for the privacy concerns subscale (Table 6 ). Established instruments that were administered alongside the FACToR in the NEXT Medicine Study also demonstrated high internal consistency in this validation study: the Participants are asked to indicate how much they had each specific feeling in the past week by circling the one answer for each question: not at all (0), a little (1), somewhat (2), a good deal (3), or a great deal (4). The overall missingness of the 12-item FACToR is 5.4% 
Validity
Patients who received a positive genomic finding had the highest scores on the negative emotions subscale (mean score: 1.6; SD: 2.7), the positive feelings subscale (mean score: 10.0; SD: 2.4), and the uncertainty subscale (mean score: 3.6; SD: 2.9), followed by those who received a VUS finding (mean scores on those subscales: 0.8, 8.0, and 2.3; SDs: 1.6, 4.3, and 2.8) and those who received a negative finding (mean scores: 0.6, 6.0, and 1.6; SDs: 1.1, 4.2, and 2.0) ( Table 6 ). The difference in scores on the positive feelings subscale was statistically significant at the 0.05 level (p value: 0.011) ( Table 6) . The difference in scores on the uncertainty subscale was borderline significant (p value 0.088) ( Table 6 ). Patients from the three groups had similar scores on the privacy concerns subscale, as well as the physical component of the VR-12, the mental component of the VR-12, the GAD-7, the PHQ-9, and the MHI-5 (Table 6) . For construct validity, the uncertainty and privacy concerns subscales were not correlated with established measures for anxiety and depression (Table 7) , which supported our hypothesis. The positive feelings and negative emotions subscales were not correlated with established measures (Table 7) , which contradicted our hypothesis. 
Test-Retest Reliability
All four subscales of the FACToR demonstrated good testretest reliability: the ICC was 0.65 (95% CI: 0.24-0.84) for the negative emotions subscale, 0.83 (95% CI: 0.63-0.92) for the positive feelings subscale, 0.91 (95% CI: 0.80-0.96) for the uncertainty subscale, and 0.86 (95% CI: 0.69-0.94) for the privacy concern subscale (Table 6).
Discussion
In this study, we developed and conducted preliminary validation of a brief instrument, the FACToR (Table 1 in Online Appendix), which measures the psychosocial impact of receiving genomic findings. Our findings indicate the 12-item FACToR with four subscales is a valid and reliable instrument in a sample of patients who were referred for genomic testing for CRCP. Established instruments that measure general depressive or anxiety symptoms not specific to genomic testing (the VR-12 mental component, the GAD-7, the PHQ-9, and the MHI-5) were not discriminative in this study. The difference in discriminative ability and the lack of correlation between the FACToR subscales and the other established instruments that measure depression and anxiety in general underline the importance of using an instrument that is sensitive to the psychological consequences specific to genomic testing. The VR-12 mental component, the GAD-7, the PHQ-9, and the MHI-5 were unlikely to capture the uncertainty of the implication of the test result, the ability to plan for the future, or the relief from receiving genomic information. Previous studies have used mostly, among others, the Impact of Event Scale (Weiss & Marmar, 1996) , the State-Trait Anxiety Inventory (Spielberger, 1989) , and the Hospital Anxiety and Depression Scale (Snaith, 2003) to measure distress, anxiety, and depression following the receipt of genomic test results. The MICRA includes uncertainty as a subscale, along with positive experiences and distress, and asks one question on privacy concern that is related to access to health insurance. The MICRA was developed specifically for cancer and since its development, it has been used mostly in BRCA1/2 testing and genomic testing for colorectal cancer (Graves et al., 2011 (Graves et al., , 2012 (Graves et al., , 2013 Halbert et al., 2011; Lewis et al., 2016; Manchanda et al., 2015; Myers et al., 2011; O'Neill et al., 2009; Rini et al., 2009; Watts et al., 2012; Weinberg et al., 2014; Westin et al., 2011) . It was also modified and used in two studies of genomic testing for type 2 diabetes, although neither study reported how it was modified or whether the modified MICRA was validated (Cho et al., 2012; Voils et al., 2012) . In the past decade, a few new scales have been developed to assess the psychological impact of genomic testing in other disease areas. The REVEAL Impact of Genetic Testing for Alzheimer's disease (IGT-AD), based on the MICRA, was designed for genetic susceptibility testing for Alzheimer's disease and comprises a distress subscale and a positive subscale (Chung et al., 2009) . The Perceptions of Uncertainties in Genome Sequencing (PUGS) was designed to specifically capture the dynamic state of perceived uncertainty associated with genomic test result in various diseases (Biesecker et al., 2017) .
The FACToR addresses an important need in the field by including all important dimensions from existing instruments: positive feelings/experiences, negative emotions/distress, uncertainty, and privacy concerns. It was designed specifically for genomic testing, and to be used eventually in other diseases and clinical contexts (e.g., diagnostic, prognostic, etc.). Validation of the FACToR in other disease areas is currently underway at other sites of the CSER consortium, of which this study is a part. The 12-item, self-report questionnaire can be completed in less than 5 min, and thus can be widely used without imposing significant burden on respondents, healthcare providers, or researchers. The four subscales may also be used independently to evaluate distinct components of the testing experience. Some may prefer, for completeness of coverage, to use all 18 items (or all 26 if certain conditions are met) in future assessments; in that context, revalidation is critical. Although in this validation study incidental findings unrelated to CRCP were not returned to the participants and their psychological impacts not captured, its focus on genomic testing makes the FACToR a likely good measure for assessing the psychological impact of receiving incidental findings as well.
This study has several important limitations. First, the FACToR was validated in a sample of racially homogeneous (predominantly white), middle-aged, highly educated, insured patients who were at high risk for CRCP. The baseline mental health functioning of the study participants was within normal limits on most instruments administered in the trial. However, previous studies have found that women, younger patients, nonwhites, and patients with less formal education and less social support experienced higher levels of depression and/or anxiety following hereditary colorectal cancer testing; patients with higher distress at baseline were more likely to worry about receiving a positive test result and coping with it (Gritz et al., 1999; Vernon et al., 1997) . The very resilient sample in this study may explain the floor/ceiling effect of some items of the FACToR and the similar levels of depression and anxiety measured by established depression and anxiety scales among patients receiving different types of genomic test results. Second, the small sample size of this study limited our ability to stratify this analysis based on cancer status. Evidence suggested that patients without a personal history of cancer experienced increased distress from genomic test results during the immediate post-disclosure time period while those with a personal history of cancer had stable psychological outcomes over time that were within normal limits (Ellen R. Gritz et al., 2005) . In our study sample, approximately one third of the participants had been previously diagnosed with colorectal cancer, and their responses to a positive or a VUS genomic test result may differ from those who were had not been diagnosed with colorectal cancer. Third, because of the small sample sizes of the subgroups (those who have discussed genetic test results with family, those who have children, and those who currently have cancer or have had it in the past), items 19-26 were not included in this validation. However, these items are relevant and should be included in future validation studies when the sample size is large enough. Fourth, in this study, focus groups and cognitive interviews were conducted with patients with hereditary CRCP predisposition, which limited the FACToR's content validity in other disease areas. Further development and validation of the instrument in other disease areas is currently underway at other sites of the CSER 2 consortium (https://cser-consortium.org). Fifth, the negative emotions subscale included an item that has a low factor loading (0.36), an item that demonstrated floor/ ceiling effect, had the lowest alpha among all four subscales (0.66), and did not demonstrate known-group validity. As a result, scores on this subscale should be interpreted with caution and more qualitative and quantitative assessments of this subscale with a larger sample size in a more diverse population are needed. Sixth, although some of the FACToR subscale scores have demonstrated known-group validity, the clinical significance of elevated scores remains to be evaluated. Last but not least, although the FACToR was administered regularly in the NEXT Medicine Study, the FACToR's responsiveness to change was not assessed in this analysis.
In conclusion, we developed a new instrument, the FACToR, which can help assess psychological responses of patients who undergo genomic testing, and we validated it in a high-risk colorectal cancer setting. This is the critical first step toward developing and validating an instrument that can be used in multiple settings and for multiple conditions. Efforts are currently underway to validate the FACToR in other disease areas. As genomic testing is moving quickly into clinical research and practice, the FACToR fills an important gap by providing a measurement of the psychological impact of genomic testing, a critical component of assessing the risks and benefits of such technologies. Future studies should evaluate the reliability and validity of the FACToR in more sociodemographically diverse populations as well as in other diseases and risk groups, with larger sample sizes that would allow stratified analyses based on disease status. Additional research should also examine the FACToR's responsiveness to change over time and evaluate potential effect sizes to enhance the interpretability of the scale.
